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Abstract: 
The present study examines the publication pattern of Chennai Mathematical Institute 
(CMI) during 2005 - 2019 using Web of Science (WOS) database from Clarivate Analytics.  632 
articles were published during the study period, more number of articles published in 2019 with 
94 (14.87%) and highest number of papers published in physical review letters journal which 
havs more h-index (567), average annual growth rate of CMI publications was 18.48. 
Researchers are interested with joint authorship rather than solo authorship pattern.  Arun K G is 
the most prolific author with 94 records and USA is the top collaborative country for CMI with 
164(25.95%) records.  
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Introduction: 
Chennai Mathematical Institute (CMI) is one of the premier research institutes in India. 
The SPIC Science Foundation established an institute during 1989 then recognized as an 
autonomous institute in 1996. CMI is one of the best examples for public-private partnership 
research institutes in India.  It receives major funds from private sector and rest of the substantial 
financial support from the Government of India.   CMI offers undergraduate as well as 
postgraduate degree programmes in the specializations of Physics, Mathematics and Computer 
Science.  The institute focuses on high-end research in Mathematics especially Algebraic 
Geometry.  The present study analyzes the publication trend of CMI during the period of 2005-
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2019, data collected from the Web of Science database by Clarivate Analytics. Various 
bibliometric techniques such as year-wise distribution, journal-wise distribution, Lotka’s laws of 
scientific productivity, collaborating countries, language-wise distribution, were applied to fulfill 




Saravanan, Priya and Radhakrishnan, Natarajan1 (2018) carried out a research 
publications in the field of 'Entomology' between 2012 and 2016.  The Web of Science based 
data were analyzed with various scientometric techniques such as degree of collaboration, 
authorship pattern, doubling time, etc.  The highest number of papers was published in 2016 with 
394 (23.6%) and lowest number of records noted in the year of 2012 (270).  Researchers are 
interested to publish their output as multi-authorship pattern (1100) rather than solo authorship 
(150).  1.04 is the mean doubling time for entomology publications during the study period and 
the degree of collaboration is 0.97.  USA researchers contributed on 307 records which is 18.4% 
of total entomology research output during the study period.  
 
Velmurugan, Chandran and Radhakrishnan, Natarajan2 (2016) examined the publication 
status of the Library Herald journal, a quarterly journal published by the Delhi Library 
Association (DLA).  During the study period 2006 - 2014, 252 records were published in 36 
issues; more number of articles published in 2013 with 44 (17.47%) records and less number of 
papers was noted in 2009 with 18 (7.14%).  Maximum records were published as solo authorship 
pattern with 137 (54.37%) and joint authorship documents were 115 (45.63%).   The average 
author productivity per paper (AAPP) is 1.62.  Indian scientists contributed 226 articles and rest 
of 26 papers noted from global contributions.  The degree of collaboration of Library Herald 
journal during the study period is 0.45.  
 
Rajgoli, Iqbalahmad U.; Mamdapur, Ghouse Modin N. and Prabahar P.3 (2017) studied 
the Journal of the Indian Society of Remote Sensing (JISRS) between 1973 and 2014.  1310 
papers were published in 140 issues; authors used different scientometric parameters such as 
year-wise citations, author productivity, Lotka’s Law of scientific productivity, etc. to know the 
publication trends of JISRS.  Maximum records were published in 2003-2012 as 48 (52.14%).  
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1310 articles were published by 3952 authors and received 9044 citations.  The author 
productivity of JISRS with Lotka’s Law for n and average author productivity are 2.48 and 0.33 
respectively.  Dadhwal is the most prolific author with 36 documents and researchers from Space 
Applications Centre (SAC), Ahmedabad contributed on maximum research papers.   
 
Velmurugan, Chandran and Radhakrishnan, Natarajan4 (2016) carried out study on 
nanotechnology research output during 1989 - 2014.  20825 records retrieved from Web of 
Science database; 14564 were articles followed by reviews with 3658 documents.  Highest 
number of articles was published in English language (97.83%), and single article was published 
in Dutch, Finnish, Italian, Korean and Romanian languages each.  The compound annual growth 
rate (CAGR) is 30.89 and USA researchers contributed 7269 articles followed by China with 
2121 papers; more number of records published by Chinese Academic Science with 416 (2%) 
records.  Among 20825 records, 4.73% came only from Indian contributions and the rest from 
international researchers.   
Objectives: 
1. To analyze the publication pattern of CMI 
2.  To identify the citations of CMI publications 
3. To examine the best collaborative countries of CMI 
4. To test the Lotka’s law of scientific productivity 
5. To reveal the CMI degree of collaboration 
 
Methodology: 
The main objective of the present study is to analyze the research output of Chennai 
Mathematical Institute (CMI), Tamil Nadu during 2005-2019.  Data were retrieved from Web of 
Science core collection database.  Organization name was selected through ‘Organization 
Enhanced’ and period ‘2005-2019’ are used to retrieve the data. The data were analyzed by 
different scientific techniques to identify the year-wise distribution, document-wise distribution, 
research area-wise distribution, annual growth rate, degree of collaboration, Lotka’s law of 
scientific productivity, authorship pattern, collaborative institutes, most prolific authors and 
highly cited articles etc.   
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Table 1 presents the year-wise contribution of CMI publications during the study period.  
Among the 632 records published, the highest number of documents was contributed in the year 
2019 as 94 (14.87%) followed by the year 2016 with 81 (12.82%) articles.  The lowest number 
of articles observed in the year 2005 as 11 (1.74%); during the period of 2006 and 2007, a equal 
number of documents was delivered by CMI scientists as 12 (1.90%).  The average output of 
CMI publication per year is 42.13.  
 
 
Table 1 - Year-wise distribution of CMI publications 
Year Record count Percentage 
2005 11 1.74% 
2006 12 1.90% 
2007 12 1.90% 
2008 20 3.17% 
2009 22 3.48% 
2010 38 6.01% 
2011 31 4.91% 
2012 29 4.59% 
2013 31 4.91% 
2014 49 7.75% 
2015 56 8.86% 
2016 81 12.82% 
2017 75 11.87% 
2018 71 11.23% 
2019 94 14.87% 
Total 632 100.00% 
5 
 
Average Output Per Year 42.13 
 
Fig.1 - Year-wise CMI publications 
Document-wise Distribution: 
Table 2 presents the bibliographic form-wise distribution of CMI publications during 
study period i.e. 2005-2019.  Maximum records were published as articles with 491 (77.69%) 
followed by conference proceeding papers as 125 (19.78%), editorial materials and letters are 
equally published (0.79%). 
 
Table 2 - Record-wise distribution of CMI publications 
S.No. Document type No. of records Percentage 
1 Article 491 77.69% 
2 Proceedings Paper 125 19.78% 
3 Editorial Material 5 0.79% 
4 Letter 5 0.79% 
5 Review 4 0.63% 
6 Biographical Item 2 0.32% 
 










Table 3 describes the top 15 research area-wise distribution of CMI research output 
during the study period.  Maximum output noted in mathematics with 256 (40.51%) followed by 
physics with 211 (33.39%) and computer science (third position) with 176 (27.85%); operations 
research management science and education educational research, etc stand in ninth with 2 
(0.32%) and tenth position with 1 (0.16%) respectively. 
 
Table 3 - Top 15 Research areas of CMI publications 
S.No. Research area Rank No. of Articles Percentage 
1 Mathematics 1 256  40.51% 
2 Physics 2 211  33.39% 
3 Computer Science 3 176  27.85% 
4 Astronomy Astrophysics 4 137  21.68% 
5 Science Technology other topics 5 37  5.85% 
6 Engineering 6 16  2.53% 
7 Automation Control Systems 7 7  1.11% 
8 Optics 8 6  0.95% 
9 Operations Research Management Science 9 2 0.32% 
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10 Education Educational Research 10 1  0.16% 
11 Life Sciences Biomedicine other topics 10 1  0.16% 
12 Mathematical Computational Biology 10 1  0.16% 
13 Mechanics 10 1  0.16% 
14 Philosophy 10 1  0.16% 
15 Robotics 10 1  0.16% 
 
Journal-wise distribution: 
Table 4 shows the top 25 most favoured journals of CMI scientists with impact factor and 
h-index value.  Journals are arranged according to its h-index value which is taken from SJR 
portal, the scientometric indicator of journals indexed in Scopus database.  Physical review 
letters gained more h-index as 567, since 23 records were published in this journal. Astrophysical 
journal is in second position with 381 and lecture notes in computer science are in third place 
with 324.  Minimum h-index was noted for Journal of the Ramanujan Mathematical Society as 
10 (6 articles).  Contemporary Mathematics journal (6 research papers) doesn’t have any h-index 
value hence it got placed in twenty fifth position. 
 
Table 4 - Top 25 Journal-wise distribution of CMI publications 
S. 
No. 










23 3.64% 9.227 567 
2 Astrophysical Journal Institute of Physics 
Publishing, USA 
13 2.06% 5.58 381 




68 10.76% 1.17 324 
4 Physical Review D American Physical 
Society, USA 
67 10.60% 4.368 319 
5 Physics Letters B Elsevier, Netherlands 10 1.58% 4.162 246 
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24 3.80% 5.833 197 
7 Classical and 
Quantum Gravity 
Institute of Physics 
Publishing, UK 
11 1.74% 3.487 145 
8 Astrophysical Journal 
Letters 
Institute of Physics 
Publishing, UK 
14 2.22% 8.374 129 
9 Journal of Physics A 
Mathematical and 
Theoretical 
Institute of Physics 
Publishing, UK 
5 0.79% 2.11 128 
10 Theoretical Computer 
Science 
Elsevier, Netherlands 8 1.27% 0.718 105 
11 Current Science Indian Academy of 
Sciences, India 
10 1.58% 0.756 104 
12 SIAM Journal on 
Computing 
Society for Industrial 
and Applied 
Mathematics, USA 
6 0.95% 1.563 96 





8 1.27% 1.367 73 






8 1.27% 0.813 69 
15 Journal of Algebra Elsevier, USA 10 1.58% 0.666 63 
16 Communications in 
Algebra 
Marcel Dekker Inc., 
USA 
9 1.42% 0.501 49 









5 0.79% 0.361 40 
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Monthly America, USA 










7 1.11% 0.822 33 






 6 0.95% 0.432 31 





 5 0.79% NA 29 
23 Proceedings of the 




Indian Academy of 
Sciences, India 
 15 2.37% 0.318 22 











 6 0.95% NA NA 
 
Annual Growth Rate: 
Annual Growth Rate (AGR) analysis is one of the methods followed to examine the 
increase or decrease rate of particular organization.  A formula is used to calculate the AGR of 
CMI publications during the study period.  Highest growth rate was noted in 2010 as 72.73 
(191.39%) followed by 2008 with 66.67(333.33%).  There were negative growth rates in 2011, 
2012, 2017 and 2018 as -18.42, -6.45, -7.41 and -5.33 respectively due to less publications than 
the previous period.  The average AGR of CMI publications during the study period is 18.48. 
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Annual Growth Rate (AGR) = End Value – First Value *100 / First Value 
 
                               Table 5 - Annual Growth Rate 
 
Year Count Annual Growth Rate Percentage 
2005 11 0.00 0.00 
2006 12 9.09 75.76 
2007 12 0.00 0.00 
2008 20 66.67 333.33 
2009 22 10.00 45.45 
2010 38 72.73 191.39 
2011 31 -18.42 -59.42 
2012 29 -6.45 -22.25 
2013 31 6.90 22.25 
2014 49 58.06 118.50 
2015 56 14.29 25.51 
2016 81 44.64 55.11 
2017 75 -7.41 -9.88 
2018 71 -5.33 -7.51 
2019 94 32.39 34.46 
Total 632 277.16 802.71 
Average Annual Growth Rate per year = 18.48 
 
Authorship pattern: 
Table 6 presents the single and joint authorship pattern of CMI research productivity 
between 2005 and 2019.  Among the total of 632 publications, 534 are rendered by joint 
authorship and rest of 98 papers are single author records.  More number of single author records 
was noted in 2016 as 14 and highest number of joint author records was noted in 2019 as 87. 
During 2016 and 2017, equal number of papers was published (67 records each).  Less number 




Table 6 - Authorship pattern 
Year Single author Percentage Joint authors Percentage Total 
2005 2 2.04 9 1.69 11 
2006 1 1.02 11 2.06 12 
2007 3 3.06 9 1.69 12 
2008 4 4.08 16 3.00 20 
2009 6 6.12 16 3.00 22 
2010 8 8.16 30 5.62 38 
2011 7 7.14 24 4.49 31 
2012 7 7.14 22 4.12 29 
2013 5 5.10 26 4.87 31 
2014 8 8.16 41 7.68 49 
2015 10 10.20 46 8.61 56 
2016 14 14.29 67 12.55 81 
2017 8 8.16 67 12.55 75 
2018 8 8.16 63 11.80 71 
2019 7 7.14 87 16.29 94 
Total 98 100.00 534 100.00 632 
      
Degree of Collaboration: 
Table 7 represents the degrees of collaboration of CMI publications during study period 
(2005 – 2019). The formula derived by Subramanyam5 (1983) was applied to identify the degree 
of collaboration (DC).  Maximum degree of collaboration was noted in the year 2019 as 0.93 
followed by 2006 as 0.92.  Minimum degree of collaboration was identified in 2009 as 0.73.  A 
degree of collaboration during the study period is 0.84.  
 
DC = Nm / Nm + Ns 
Where, DC = Degree of Collaboration 
Nm = Number of multiple authors 
 Ns  = Number of single authors 
DC = 534/534+98 
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DC = 534/632 
DC = 0.84 
 









Total Degree of 
Collaboration 
2005 2 4 3 2 11 0.82 
2006 1 6 2 3 12 0.92 
2007 3 3 2 4 12 0.75 
2008 4 7 5 4 20 0.80 
2009 6 10 3 3 22 0.73 
2010 8 9 15 6 38 0.79 
2011 7 10 8 6 31 0.77 
2012 7 6 5 11 29 0.76 
2013 5 9 9 8 31 0.84 
2014 8 14 17 10 49 0.84 
2015 10 12 18 16 56 0.82 
2016 14 14 15 38 81 0.83 
2017 8 20 12 35 75 0.89 
2018 8 20 20 23 71 0.89 
2019 7 34 17 36 94 0.93 
Total 98 178 151 205 632 12.36 
      
 
Citations analysis: 
Table 8 shows that citations of CMI publications during the study period of 2005 - 2019.  
In the year of 2016, publications (81) were cited 9439 times followed by the year 2017, 75 
papers gained 7845 times.  Minimum citations were noted in 2006 and 2007 as 71 and 102 
respectively.  632 publications were cited 21429 times; average citation per paper is 33.91 and 




Table 8 – Citations of CMI Publications 
Year No. of publications No. of citations Average Citation 
2005 11 116 10.55 
2006 12 71 5.92 
2007 12 102 8.50 
2008 20 227 11.35 
2009 22 399 18.14 
2010 38 375 9.87 
2011 31 247 7.97 
2012 29 436 15.03 
2013 31 218 7.03 
2014 49 270 5.51 
2015 56 401 7.16 
2016 81 9439 116.53 
2017 75 7845 104.60 
2018 71 767 10.80 
2019 94 516 5.49 
Total 632 21429 344.45 
Average Citation per paper = 33.91 





                               Fig.3 - VOS Viewer on Co-Citation Network Visualization 
 
Lotka’s Law of scientific productivity: 
Alfred J Lotka6 (1926) identified a law that deals with the authors’ publication pattern. It 
states that the number of authors making ‘n’ contributions is approximately equal to 1/n2 of the 
number of authors that produce only one contribution. i.e., in a given field, about 40% of authors 
out of one hundred will have one article each, 15% will have two articles each, and 7% will have 
3 articles each, and so on.  Lotka's Law is mathematically expressed as: 
 
Xn * Y=C 
Where,  
Y - Number of authors credited with X (1, 2, 3, 4, 5, 6, 7, 8, 9……) papers  
C - Number of authors contributing one paper and n is a rate 
 





Hence C=2326,  When X=2 
Xn * Y=C 
2n * 851=2326 
2n= 2326/851 =2.73 
2n=2.73 
n log 2= log(2.73) 
n= log(2.73)/log 2 
n=0.436/0.301 
n= 1.44 
Y=C / Xn 
Where,  Y - Number of authors credited with X (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15…47, 49... 153) papers.  C - Number of authors contributing one article. 
 
Table 9 - Lotka's law of scientific productivity 
Number of 
articles (X) 










1 2326 39.77 1 2326.00 38.94 
2 851 14.55 2.71 857.29 14.35 
3 416 7.11 4.86 478.14 8.01 
4 217 3.71 7.36 315.97 5.29 
5 393 6.72 10.15 229.14 3.84 
6 40 0.68 13.20 176.23 2.95 
7 17 0.29 16.48 141.15 2.36 
8 18 0.31 19.97 116.46 1.95 
9 92 1.57 23.67 98.29 1.65 
10 16 0.27 27.54 84.45 1.41 
11 12 0.21 31.59 73.62 1.23 
12 13 0.22 35.81 64.95 1.09 
13 4 0.07 40.19 57.88 0.97 
14 3 0.05 44.71 52.02 0.87 
15 3 0.05 49.38 47.10 0.79 
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16 11 0.19 54.19 42.92 0.72 
17 3 0.05 59.14 39.33 0.66 
18 24 0.41 64.21 36.23 0.61 
19 22 0.38 69.41 33.51 0.56 
20 20 0.34 74.73 31.13 0.52 
21 80 1.37 80.17 29.01 0.49 
22 10 0.17 85.72 27.13 0.45 
23 1 0.02 91.39 25.45 0.43 
24 11 0.19 97.16 23.94 0.40 
25 5 0.09 103.05 22.57 0.38 
26 4 0.07 109.03 21.33 0.36 
27 54 0.92 115.12 20.20 0.34 
28 8 0.14 121.31 19.17 0.32 
29 14 0.24 127.60 18.23 0.31 
30 26 0.44 133.98 17.36 0.29 
31 13 0.22 140.46 16.56 0.28 
32 3 0.05 147.03 15.82 0.26 
33 4 0.07 153.70 15.13 0.25 
34 13 0.22 160.45 14.50 0.24 
35 9 0.15 167.29 13.90 0.23 
36 6 0.10 174.21 13.35 0.22 
37 4 0.07 181.22 12.84 0.21 
38 12 0.21 188.32 12.35 0.21 
39 62 1.06 195.49 11.90 0.20 
40 17 0.29 202.75 11.47 0.19 
41 3 0.05 210.09 11.07 0.19 
42 1 0.02 217.51 10.69 0.18 
43 4 0.07 225.01 10.34 0.17 
44 12 0.21 232.58 10.00 0.17 
45 46 0.79 240.23 9.68 0.16 
46 17 0.29 247.95 9.38 0.16 
47 13 0.22 255.75 9.09 0.15 
49 2 0.03 271.57 8.56 0.14 
50 3 0.05 279.59 8.32 0.14 
52 3 0.05 295.83 7.86 0.13 
53 1 0.02 304.06 7.65 0.13 
54 8 0.14 312.35 7.45 0.12 
55 29 0.50 320.72 7.25 0.12 
56 7 0.12 329.15 7.07 0.12 
57 5 0.09 337.64 6.89 0.12 
58 10 0.17 346.21 6.72 0.11 
59 8 0.14 354.84 6.56 0.11 
60 1 0.02 363.53 6.40 0.11 
61 3 0.05 372.28 6.25 0.10 
62 8 0.14 381.10 6.10 0.10 
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5849 authors have contributed 632 articles during the study period (2005-2019). There 
are 2326 (39.77%) authors who contributed only once and 851 (14.55%) authors contributed two 
times, 416 (7.11%) authors worked 3 times, and so on.  It is clear that the observed and expected 
authors are almost equal and the difference is also very negligible i.e. n=1.44. Hence, author 
productivity pattern of CMI is partially comply with Lotka’s Law (n=1.44). 
 
63 6 0.10 389.99 5.96 0.10 
64 22 0.38 398.93 5.83 0.10 
65 16 0.27 407.94 5.70 0.10 
66 18 0.31 417.01 5.58 0.09 
67 4 0.07 426.14 5.46 0.09 
68 4 0.07 435.32 5.34 0.09 
69 3 0.05 444.57 5.23 0.09 
70 2 0.03 453.88 5.12 0.09 
71 1 0.02 463.25 5.02 0.08 
72 2 0.03 472.67 4.92 0.08 
73 5 0.09 482.15 4.82 0.08 
74 8 0.14 491.69 4.73 0.08 
75 7 0.12 501.29 4.64 0.08 
76 14 0.24 510.94 4.55 0.08 
77 10 0.17 520.65 4.47 0.07 
78 5 0.09 530.42 4.39 0.07 
79 3 0.05 540.24 4.31 0.07 
80 9 0.15 550.11 4.23 0.07 
81 22 0.38 560.04 4.15 0.07 
82 22 0.38 570.02 4.08 0.07 
83 69 1.18 580.06 4.01 0.07 
84 91 1.56 590.15 3.94 0.07 
85 204 3.49 600.29 3.87 0.06 
86 138 2.36 610.49 3.81 0.06 
87 94 1.61 620.74 3.75 0.06 
88 19 0.32 631.04 3.69 0.06 
89 3 0.05 641.39 3.63 0.06 
91 1 0.02 662.25 3.51 0.06 
94 1 0.02 693.91 3.35 0.06 
96 1 0.02 715.27 3.25 0.05 
98 1 0.02 736.83 3.16 0.05 
102 1 0.02 780.52 2.98 0.05 
104 1 0.02 802.65 2.90 0.05 
153 1 0.02 1399.44 1.66 0.03 





Table 10 describes the top 25 category-wise distributions of CMI research output during 
the study period.  Maximum output was noted in mathematics as 199 (31.49%) followed by 
computer science theory methods with 145 (22.94%) and astronomy astrophysics (third position) 
with 137  (21.68%).  Minimum output was noted in physics applied and physics condensed 
matter, both the categories have equal number of records i.e. 3 (0.48%) each and stand in 
eighteenth position as well.  
 
Table 10 - Top 25 Category-wise distribution of CMI publications 
Rank Category No. of documents Percentage 
1 Mathematics 199  31.49% 
2 Computer Science Theory Methods 145  22.94% 
3 Astronomy Astrophysics 137  21.68% 
4 Physics Particles Fields 131  20.73% 
5 Applied Mathematics 73  11.55% 
6 Physics Multidisciplinary 67  10.60% 
7 Computer Science Software Engineering 42  6.65% 
8 Physics Mathematical 34  5.38% 
9 Logic 23  3.64% 
10 Computer Science Information Systems 22  3.48% 
11 Physics Nuclear 19  3.01% 
12 Computer Science Hardware Architecture 15  2.37% 
12 Engineering Electrical Electronic 15  2.37% 
12 Quantum Science Technology 15  2.37% 
13 Multidisciplinary Sciences 14  2.22% 
14 Computer Science Artificial Intelligence 11  1.74% 
15 Automation Control Systems 7  1.11% 
15 Computer Science Interdisciplinary Applications 7  1.11% 
15 Mathematics Interdisciplinary Applications 7  1.11% 
15 Physics Fluids Plasmas 7  1.11% 
19 
 
16 Optics 6  0.95% 
16 Physics Atomic Molecular Chemical 6  0.95% 
17 Statistics Probability 4  0.63% 
18 Physics Applied 3  0.48% 
18 Physics Condensed Matter 3  0.48% 
 
Collaborative organizations: 
Table 11 shows the top 25 organizations which contributed to CMI publications during 
the study period (2005 to 2019).  Among the top 25 institutions, six are from India. Indian 
Institute of Technology System (IIT System) has contributed 137 (21.68%) articles followed by 
Tata Institute of Fundamental Research (TIFR) with 127 (20.10%) articles and Centre National 
De La Recherche Scientifique (CNRS) with 114 (18.04%) articles.  Among top 25 institutes, 
Pennsylvania Commonwealth System of Higher Education (PCSHE) and   Pennsylvania State 
University do equally share 7th position with 96 (15.19%) each followed by Max Planck Society 
with 95  (15.03%) publications. 
 
Table 11 - Top 25 Collaborative organizations  
S.No. Organization Count Percentage 
1 Chennai Mathematical Institute (CMI) 632  100.00% 
2 Indian Institute of Technology System (IIT System) 137  21.68% 
3 Tata Institute of Fundamental Research (TIFR) 127  20.10% 
4 Centre National De La Recherche Scientifique (CNRS) 114  18.04% 
5 Universite Paris Saclay 110  17.41% 
6 Institute of Mathematical Sciences (IMSC) India 100  15.82% 
7 Pennsylvania Commonwealth System of Higher 
Education (PCSHE) 
96  15.19% 
8 Pennsylvania State University 96  15.19% 
9 Max Planck Society 95  15.03% 
10 Pennsylvania State University 94  14.87% 
11 Cardiff University 90  14.24% 
12 Massachusetts Institute of Technology (MIT) 90  14.24% 
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13 Syracuse University 90  14.24% 
14 University of Birmingham 90  14.24% 
15 University of Chicago 90  14.24% 
16 Istituto Nazionale Di Fisica Nucleare 89  14.08% 
17 University of Hannover 89  14.08% 
18 University of Texas System 89  14.08% 
19 California Institute of Technology 88  13.92% 
20 Columbia University 88  13.92% 
21 Indian Institute of Science Education Research (IISER) 
Kolkata 
88  13.92% 
22 Institute for Plasma Research (IPR) 88  13.92% 
23 Lomonosov Moscow State University 88  13.92% 
24 Stanford University 88  13.92% 




Most prolific authors: 
Table 12 describes the list of top 25 most prolific authors who contributed above 80 or 
more articles during the study period.   Arun K G is the top most prolific author with 
94(14.87%) articles followed by Gupta A with 92(14.56%) articles and Pai A stands in third 
position with 91(14.40%) articles.  Mukherjee D is another prominent author with 89(14.08%) 
and twelve more scientists equally contributed i.e. 88(13.92%) articles each followed by nine 
more researchers share 6th rank with 87(13.77%) records. 
 
Table 12 - Top 25 Most prolific authors  
S.No. Author No. of papers Percentage Rank 
1 Arun K G 94  14.87% 1 
2 Gupta A 92  14.56% 2 
3 Pai A 91  14.40% 3 
4 Mukherjee D 89  14.08% 4 
5 Barr B 88  13.92% 5 
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6 Cumming A 88  13.92% 5 
7 Cunningham L 88  13.92% 5 
8 Danzmann K 88  13.92% 5 
9 Fulda P 88  13.92% 5 
10 Grote H 88  13.92% 5 
11 Hammond G 88  13.92% 5 
12 Hough J 88  13.92% 5 
13 Mukherjee A 88  13.92% 5 
14 Reid S 88  13.92% 5 
15 Saleem M 88  13.92% 5 
16 Vecchio A 88  13.92% 5 
17 Abbott R 87  13.77% 6 
18 Adams C 87  13.77% 6 
19 Anderson S B 87  13.77% 6 
20 Barsotti L 87  13.77% 6 
21 Bartos I 87  13.77% 6 
22 Bassiri R 87  13.77% 6 
23 Betzwieser J 87  13.77% 6 
24 Billingsley G 87  13.77% 6 




                               Fig.4 - VOS Viewer on Co-Authorship Overlay Visualization 
Language-wise distribution: 
Table 13 reveals the language-wise distribution of CMI records (2005 to 2019).  632 
records were published in two languages; maximum number of papers was published in English 
631 (99.84%) and a single article (0.16%) was published in French language.   
 
Table 13 - Language-wise distribution of CMI publications 
S.No. Language Record count Percentage 
1 English 631  99.84% 
2 French 1  0.16% 





Table 14 shows the geographical distribution of CMI output during the study period.  
Indian researchers contributed for 632 (100%) records followed by USA scientists with 
164(25.95%) papers and France occupies third position with 124(19.62%) articles.  Australia and 
South Korea equally share 11th position with 91(14.40%) articles.  Less number of contributions 





         Table 14 - Top 25 Country-wise distribution of CMI publications  
S.No. Country No. of Articles Percentage Rank 
1 India 632 100.00% 1 
2 USA 164  25.95% 2 
3 France 124  19.62% 3 
4 Germany 113  17.88% 4 
5 England 111  17.56% 5 
6 Canada 108  17.09% 6 
7 Spain 98  15.51% 7 
8 Netherlands 97  15.35% 8 
9 Italy 94  14.87% 9 
10 Japan 93  14.72% 10 
11 Australia 91  14.40% 11 
12 South Korea 91  14.40% 11 
13 Wales 90  14.24% 12 
14 Brazil 89  14.08% 13 
15 Hungary 89  14.08% 13 
16 Peoples R China 89  14.08% 13 
17 Poland 88  13.92% 14 
18 Russia 88  13.92% 14 
19 Scotland 88  13.92% 14 
20 Belgium 85  13.45% 15 
21 Taiwan 85  13.45% 15 
22 Switzerland 46  7.28% 16 
23 Monaco 39  6.17% 17 
24 Israel 17  2.69% 18 









                               Fig.5. VOS Viewer on Country-wise Network Visualization 
Highly cited records: 
Table 15 presents the impact of top 15 highly cited articles of CMI publications during 
the period for better understanding.  The results shows that the article entitled “Observation of 
Gravitational Waves from a Binary Black Hole Merger” By Abbott, B. P.; Abbott, R.; Abbott, T. 
D.; et al., was published in “Physical Review Letters” (2016) with 3,749 citations followed by an 
article titled “GW170817: Observation of Gravitational Waves from a Binary Neutron Star 
Inspiral” written by Abbott, B. P.; Abbott, R.; Abbott, T. D.; et al. was published in “Physical 
Review Letters” (2017) with 2,190 citations and the third position was occupied through 
“GW151226: Observation of Gravitational Waves from a 22-Solar-Mass Binary Black Hole 
Coalescence” by Abbott, B. P.; Abbott, R.; Abbott, T. D.; et al. published in “Physical Review 
Letters” (2016) with 1,556 citations.   Among the top 15 highly cited articles, 8 records were 
published in the journal “Physical Review Letters” followed by “Astrophysical Journal Letters” 
with 4 articles. 
 
Table 15 - Top 15 Highly cited articles 
S. 
No. 




1 Observation of Gravitational Waves 
from a Binary Black Hole Merger  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Physical Review Letters,   
2016, Volume: 116   
Issue: 6     Article 
Number: 061102 
USA 3,749 
2 GW170817: Observation of 
Gravitational Waves from a Binary 
Neutron Star Inspiral  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Physical Review Letters, 
2017,    Volume: 119   
Issue: 16      
Article Number: 161101 
USA 2,190 
3 GW151226: Observation of 
Gravitational Waves from a 22-Solar-
Mass Binary Black Hole Coalescence  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Physical Review Letters, 
2016,    Volume: 116   
Issue: 24      
Article Number: 241103    
USA 1,556 
4 GW170104: Observation of a 50-Solar-
Mass Binary Black Hole Coalescence 
at Redshift 0.2  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Physical Review Letters, 
2017,    Volume: 118   
Issue: 22     Article 
Number: 221101    
USA 1,153 
5 Multi-messenger Observations of a 
Binary Neutron Star Merger  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Astrophysical Journal 
Letters, 2017,   Volume: 
848   Issue: 2     Article 
Number: L12   
UK 943 
6 GW170814: A Three-Detector 
Observation of Gravitational Waves 
from a Binary Black Hole Coalescence  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Physical Review Letters, 
2017,   Volume: 119   
Issue: 14     Article 
Number: 141101    
USA 801 
7 Gravitational Waves and Gamma-Rays 
from a Binary Neutron Star Merger: 
GW170817 and GRB 170817A  
Astrophysical Journal 
Letters, 2017,    Volume: 




By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Number: L13    
 
8 Binary Black Hole Mergers in the First 
Advanced LIGO Observing Run  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Physical Review X, 
2016,    Volume: 6   
Issue: 4     Article 
Number: 041015 
USA 620 
9 Properties of the Binary Black Hole 
Merger GW150914  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Physical Review Letters, 
2016,    Volume: 116   
Issue: 24     Article 
Number: 241102 
USA 616 
10 Tests of General Relativity with 
GW150914  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Physical Review Letters, 
2016,    Volume: 116   
Issue: 22     Article 
Number: 221101    
USA 511 
11 GW170608: Observation of a 19 Solar-
mass Binary Black Hole Coalescence  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Astrophysical Journal 
Letters, 2017,    Volume: 
851   Issue: 2     Article 
Number: L35 
UK 452 
12 Astrophysical Implications of the 
Binary Black Hole Merger Gw150914  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Astrophysical Journal 
Letters, 2016,    Volume: 
818   Issue: 2     Article 
Number: L22   
UK 346 
13 Prospects for Observing and Localizing 
Gravitational-Wave Transients with 
Advanced LIGO and Advanced Virgo  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Living Reviews In 
Relativity, 2016,    
Volume: 19     Article 





14 GW170817: Measurements of Neutron 
Star Radii and Equation of State  
By: Abbott, B. P.; Abbott, R.; Abbott, 
T. D.; et al. 
Physical Review Letters, 
2018,    Volume: 121   
Issue: 16     Article 




15 NP-hardness of Euclidean sum-of-
squares clustering  
By: Aloise, Daniel; Deshpande, Amit; 
Hansen, Pierre; et al. 
Machine Learning, 2009,   
Volume: 75   Issue: 2   





Findings and Conclusion: 
 
The present study attempted to examine the scholarly communications of CMI from 2005 
to 2019. The institute has published 632 papers which is highest number of articles (14.87%) 
published in 2019 and the average output per year was 42.13.  Maximum number of documents 
was published in the specialization of mathematics with 256 (40.51%) and physics stands in 
second position with 211 (33.39%).  Physical review letters was the most favoured journal of 
CMI researchers (23 records).  Among the 632 records, 98 records were produced by single 
authors and rest of 534 papers were published under joint authorship.  A degree of collaboration 
was observed during the study period which was 0.84 and 632 documents were cited 21429 
times.  Hence the average citation per paper and average citation per year were 33.91 and 
1428.60 respectively.  Indian Institute of Technology System (IIT System) is the top 
collaborative organization of CMI based on 137 (21.68%) records.  Arun K G is the most prolific 
author with 94 (14.87%) and United States of America is the best collaborative country for CMI 
with 164 (25.95%) records.  Lotka’s law of scientific productivity is tested and found to be 
partially comply with the present data set.  The present study concluded that the observed and 
expected authors are almost equal and the difference is also very negligible ( n=1.44).   
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